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Description 



This specification describes an invention relating to anionic compounds and particularly to anionic azo compounds 
which are useful as the cobured component f inks, particularly inks used in ink jet printing. 
s According to the present invention there are provided anionic azo compounds which, in the free acid form, have 

the structure shown in Formula (1 ): 



A r-N=N-J-N-X--N-R 



N— R 3 
A r 1 — N=N-J '-N-fcx 



(D 



wherein: 



20 



Ar and Ar 1 



J and J 1 



are each independently aryl or substituted aryl providing at least one of Ar and Ar 1 
has at least one substituent selected from COOH and COSH; 
are each independently of formula (2), (3) or (4): 



25 



30 



35 



-9- 



(2) 




(3) 




(4) 



40 



45 



SO 



each R 5 
R6 

eachT 
each W 
each m 
B 

R 1 ,R 2 , R 3 , R 4 , R 1 °and R 11 

L 

n 

eachX 



is independently selected from H, alkyl, substituted alkyl, alkoxy, halogen, CN, ureido 
and NHCOR 6 ; 

is H, alkyl, substituted alkyl, aryl, substituted aryl, aralkyl or substituted aralkyl; 
is independently alkyl; 

is independently selected from H, CN, CONR 10 R 11 , pyridinium and COOH; 
is an alkylene chain having 2 to 8 carbon atoms; 
isH, alkyl or COOH; 

are each independently H, alkyl or substituted alkyl; 
is a divalent organic linking group; 
isOor 1; 

is independently carbonyl or a group of the Formula (5), (6) or (7): 
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z 

M M 



(5) ( 6 ) (7) 



Z is OR 7 , SR 7 or NR 8 R 9 ; 

« Y is H, CI, CN or 2; 

E is CI or CN; 

R 7 , R 8 and R 9 are independently H, alkenyl, substituted alkenyl, alkyl, substituted alkyl, aryl, substi- 

tuted aryl, aralkyl or substituted aralkyl, or R 8 and R 9 together with the nitrogen atom 
to which they are attached form a 5 or 6 membered ring; 

20 

provided (i) if the compound of Formula (1 ) has no -S0 3 H groups then it has at least two groups selected from -COOH 
and -COSH; and (ii) the compound of Formula (1) has at least as many groups selected from -COOH and -COSH as 
-S0 3 H groups. 

It is preferred that the compound of Formula (1 ) has at least as many -COOH as -SO a H groups and if the compound 
25 of Formula (1) has no -S0 3 H groups then it has at least two and more preferably at least three -COOH groups. 

It is preferred that Ar-N=N-J and Ar-N=N-J 1 are such that the compounds of Formula (1 ) are yellow. It is also preferred 
that compounds of Formula (1 ) are free from cellulose reactive groups. 

The groups Ar and A: 1 are preferably independently selected from naphthyl, substituted naphthyl, phenyl and sub- 
stituted phenyl, especially phenyl and substituted phenyl. The optional substituents on Ar and Ar 1 are preferably selected 
50 from alkyl, especially C^-alkyl; substituted C^-alkyl; alkoxy, especially C^-alkoxy; -SQ 3 H; -P0 3 H 2 ; -COSH; -OH; 
-C0 2 H; halogen, especially CI or Br. It is particularly preferred that when Ar and Ar 1 are substituted the substituents are 
independently selected from C0 2 H, COSH and S0 3 H, especially C0 2 H In especially preferred structures, at least one 
of Ar and Ar 1 has at least one -COOH substituent but it is even more preferred that each of Ar and Ar 1 has at least one 
-COOH substituent and more particularly at least two -COOH substituents as in, for example, dicarboxyphenyl. 
35 Each R 5 is preferably independently selected from H, C^-alkyl, substituted C^-alkyl, C«^-alkoxy f CI, CN, Br, 

ureido or NHCOR 6 , more preferably H, C^-alkyl, C^-alkoxy, ureido or NHCO(C 1 ^-alkyl), especially H, methyl, meth- 
oxy or ureido. Each R 5 is preferably ortho with respect to the azo group connected to the same ring. 

R 6 is preferably H. C^-alkyl, phenyl or (CH^ ^-phenyl, all of which are either unsubstituted or substituted. R 6 is 
more preferably C^-alkyl. 
40 Each T is preferably independently C 1-6 -alkyl, especially C^-alkyl. 

The group (m) present in Formula (3) is branched chain alkylene or preferably straight chain alkylene. 
B is preferably H. 

When X is of Formula (6) it is preferred that 2 is attached to the carbon atom between the two ring nitrogen atoms 
and that Y is para with respect to Z. Each X independently is preferably of Formula (5). 
45 z is preferably NR 8 R 9 , especially NHC 2 H 4 OH, N(C 2 H 4 OH) 2 , morpholino, NHfC^-alkyl), NH-(CH 2 ) 2 -C0 2 H, 

NHCH 2 C 6 H 4 C0 2 H, mono- or di-carboxyanilino, NHC 6 H 4 S0 3 H or NHCH 2 S0 3 H. 

R 1 , R 2 , R 3 and R 4 are preferably independently selected from H, C^-alkyl and C^-alkyl substituted by OH. 
R 7 R 8 and R 9 are preferably independently selected from H, C^-alkyl, substituted C^-alky I, C^-alkenyl, phenyl, 
substituted phenyl, (CH 2 ) 1 ^-phenyl, substituted (CH^^-phenyl, more preferably H, allyl, C^-alkyl, benzyl, hydroxy 
so C^-alkyl especially H, methyl, ethyl and 2-hydroxyethyl. The optional substituents on R 7 R 8 and R 9 are preferably 
independently selected from -OH, -S0 3 H and -COOH, especially -OH. When R 8 and R 9 together with the nitrogen atom 
to which they are attached form a 5 or 6 membered ring they preferably form a morpholine, piperazine or piperidine ring. 

The identity of the divalent organic linking group L is not critical providing it does not interfere with the performance 
of the compound. As examples of divalent organic linking groups represented by L there may be mentioned: 



(a) divalent aliphatic radicals, preferably those containing from 2 to 6 carbon atoms, such as ethylene, trimethylene, 
propylene, tetramethylene, alpha:beta-dimethylethylene and hexamethylene radicals; 

(b) divalent aromatic homocyclic radicals in which at least one of the terminal links is through an aliphatic carbon 
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atom, for example as in the benzylene -C 6 H 4 .CH 2 - or the xylylene -CH 2 C 6 H 4 CH2- group; 

(c) divalent monocyclic or fused polycyclic aromatic radicals, for example of the benzene, naphthalene, anthraqui- 

none or fluorene series, such as 



1,3- or 1,4-phenylene 


2-nitro-1 ,4-phenylene 


3-sulpho-1 ,4-phenylene 


4-methoxy-1 ,3-phenylene 


4-sulpho-1 ,3-phenylene 


4-nitro-1 ,3-phenylene 


2-carboxy-1 ,4-phenylene 


2-chtoro-1 ,4-phenylene 


4-carboxy-1 ,3-phenylene 


SJ-disulpho-I.S-naphthylene 


2-methoxy-1 ,4-phenylene; 





(d) divalent radicals wherein the terminal bonds are attached to carbon atoms of two phenyl or naphthalene nuclei 
which are joined together either through a direct link or through an atom or chain of atoms which may form a homo- 
cyclic or heterocyclic ring. Of this type, there may be mentioned as examples divalent radicals derived from 



diphenyl 


azobenzene 


diphenyloxide 


diphenyloxadiazole 


diphenylamine 


benzanilide 


diphenylsulphide 


diphenylurea 


diphenylsulphone 


1 ,2-bis(phenylcarbamyl)ethylene 


diphenylmethane 


1 ,4-bis-(phenylcarbamyl)butadiene 


diphenylketone 


1 ,2-bis-(phenylcarbamyl)ethane 


diphenylethane 


1 ,3-bis-(phenylcarbamyl)propane 


diphenylethylene 


2,4-dianilino-s-triazine; 



and 

(e) nuclear substituted derivatives of the above, for example, containing COOH, methyl, nitro and/or sulphonic acid 
and/or chlorine atoms as substituents in the phenyl or naphthalene nuclei. 

Alternatively the group NR 2 LNR 3 can be piperazino in which the two ring nitrogen atoms are bonded to the groups 
represented by X. 

It is to be understood that the present invention relates not only to compounds of Formula (1 ) but also to the salts 
thereof, particularly the salt with an alkali metal, ammonia or substituted amines, especially ammonia and substituted 
amines which are volatile at room temperature. It is also to be understood that whilst Formulae (3) and (4) above are 
represented in neutral form, the present invention also covers quaternary salts of Formulae (3) and (4), particularly when 
the compound of Formula (1) is in zwitterionic form. 

According to a further aspect of the present invention there is provided a process for the preparation of compounds 
of Formula (1) comprising 

(i) diazotisation of amines of the formulae ArNH 2 and Ar 1 NH 2 with a diazotising agent such as HN0 2 , in the cold 
and preferably below 5°C to give the corresponding diazonium salts; 

(ii) coupling the diazonium salt formed from ArNH 2 with an amine of formula H - J - NR 1 H, and coupling the diazonium 
salt formed from Ar 1 NH 2 with an amine of formula H - J 1 - NR 4 H to give monoazo amines; 

(iii) reacting the monoazo amines of step (ii) in either order or simultaneously with a compound of formula 

CI - X - (NR 2 - L - NR 3 - X) n - CI, preferably in the presence of base; wherein Ar, Ar 1 , X, R 1 to R 4 , J t J 1 , L and n are as 
defined above unless stated otherwise. 

Alternatively, step (iii) may be followed except that in the definition of X above, instead of the substituent Z there is 
CI, and the product of step (iii) is reacted with a compound of formula ZH (wherein Z is as hereinbefore defined) to give 
a compound of Formula (1 ). 

As Examples of amines of formulae ArNH 2 and Ar 1 NH 2 which may be used in the preparation of compounds of 
Formula (1 ), there may be mentioned 



2-aminoisophthalic acid | 3-amino-4-fluorobenzoic acid 

Continuation of the Table on the next page 
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4- aminoisophthalic acid 

5- aminoisophthalic acid 

3- aminophthalic acid 

4- aminophthalic acid 

2- aminoterephthalic acid 

3- aminobenzoic acid 

4- aminobenzoic acid 
anthranilic acid 

4- sulphoanthranilic acid 

5- sulphoanthranilic acid 
2-amino-4-chlorobenzoic acid 

2- amino-5-chlorobenzoio acid 

3- amino-4-chlorobenzoic acid 
5-amino-2-chtorobenzoic acid 
2-amino-5-methylbenzoic acid 
2-amino-6-methylbenzoic acid 
2-amino-5-bromobenzoic acid 
2-n-butoxy-4-aminobenzoic acid 



(continued) 

3-amino-5-hydroxybenzoic acid 
3-amino-4-hydroxybenzoic acid 
3-amino-2-hydroxybenzoic acid 
2-amino-6-hydroxybenzoic acid 

2- amino-4-nirobenzoic acid 

3- amino-5-nitrobenzoic acid 
2-nitro-3-aminobenzoic acid 

2- nitro-5-aminobenzoic acid 

3- nitro-4-aminobenzoic acid 
3-acety!amino-5-aminobenzoic acid 
3-amino-4-methylbenzoic acid 

2- amino-3-methylbenzoic acid 

3- amino-4*methoxybenzoic acid 

3- amino-4-hydroxybenzoic acid 

4- aminosalicylic acid 

5- aminosalicylic acid 
3-amino-2-naphthoic acid 
5-amino-2-naphthoic acid 
8-amino-2-naphthoic acid 



2$ The compounds of Formula (1) are especially useful for the preparation of inks, especially aqueous inks, used in 

ink jet printing and particularly thermal ink jet printing. The inks can be prepared according to known formulations. 

The invention is further illustrated by the following Examples in which all parts and percentages are by weight unless 
otherwise indicated. 



30 Example 1 

Preparation of 



35 



40 



45 




5-aminoisophthalic acid (36.2g) was stirred in water (1 litre) and the pH adjusted to 8-9 by addition of 2N sodium 
hydroxide. Sodium nitrite (1 4g) was added and the solution added to a mixture of concentrated hydrochloric acid (60ml) 
and water (500ml) at 0-10°C. After 1 hour at 0-1 0°C the excess nitrous acid was removed by addition of a little sulphamic 
so acid, to give a diazo suspension. 

m-toluidine (21 ,4g) was added to water (500m!) and concentrated hydrochloric acid (25ml) added. The solution was 
added over hour to the above diazo suspension at 0-10°C. The pH was adjusted to 4.0 by addition of 47% sodium 
hydroxide solution and the mixture stirred for 1 8 hours at 0-1 0°C. The pH was adjusted to 8.0 with 47% sodium hydroxide 
solution, screened and then warmed to 60°C. It was slowly acidified to pH 4.0 with concentrated hydrochloric acid and 
55 the product filtered, washed with water and dried to give a monoazo compound. 

8.87g (one equivalent) of the above monoazo compound was added to water (500ml) and the pH adjusted to 8.0 
by addition of 47% sodium hydroxide solution. It was cooled to 0-10°C and a solution of cyanuric chloride (4.61g, one 
equivalent) in acetone (50ml) added maintaining the pH at 7-8 and a temperature of 0-10°C. After & hour a further 
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solution of one equivalent of the above monoazo compound (8.87g) in water (500ml) at pH 8.0 was added and the 
reaction mixture warmed to 45°C and stirred at this temperature for 4 hours maintaining the pH at 7-8. 

2-Aminoethanol (10g) was then added and the mixture heated to 80°C. After stirring at 80°C for 2 hours the pH 
was adjusted t 7.0 and salted to 20% using sodium chloride. The product was filtered and washed with saturated brine. 

The above product was dissolved in water (1 litre) and the solution added to 2N hydrochloric acid to precipitate the 
title product in free acid form. The title product was filtered, washed and added to water (200ml). The pH was adjusted 
to 9.0 with concentrated ammonium hydroxide and the solution dialysed to remove chloride ions, screened and evap- 
orated to give the ammonium salts of the title product. Yield = 10g. 

When made into an ink by dissolving in water/diethylene glycol (92.5/7.5) and printed onto plain paper using a 
thermal ink-jet printing machine the ammonium salt of the title compound gave bright yellow shades with excellent water 
fastness and good light fastness. The same water/diethylene glycol mixture was used as the solvent in the inks described 
in subsequent Examples. 

Example 2 

Preparation of the compound of Formula (8) in which W is H 



5-aminoisophthalic acid (9.05g) was stirred in water (150ml) and the pH adjusted to 8-9 by addition of 2N sodium 
hydroxide solution. 2N Sodium nitrite (25ml) was added and the solution added to a mixture of concentrated hydrochloric 
acid (25ml) and water (200ml) at 0-5*0. After 2 hours the excess nitrous acid was removed by addition of a little sulphamic 
acid, to give a a solution of diazonium salt. 

A mixture of 1-(2-aminoethyl)-6-hydroxy-4-methylpyrid-2-one (8.4g), water (300ml), sodium acetate (12.5g) and 2N 
sodium hydroxide (40ml) was stirred at 0-5°C and the above solution of diazonium salt added at 0-5°C. The mixture 
was stirred for 18 hours at 0-5°C. It was filtered, washed with water and dried to give 20.5g of azo pyridone compound. 

18.0g of the above azo pyridone compound was stirred in water (300ml) and cooled to 0-5°C. A solution of cyanuric 
chloride (1 Og, one equivalent) in acetone (1 00ml) was added at 0-5° C maintaining the pH at 7-8 by addition of 2N sodium 
hydroxide. After 3 hours the temperature was raised to 20-25°C and a solution of 1 ,4-phenylenediamine (2.16g, Yi 
equivalent) in acetone (25ml) added, maintaining the pH at 7-8. The mixture was stirred for 18 hours at 20-25°C main- 
taining the pH at 7-8. 

The mixture was then acidified to pH 5 with concentrated hydrochloric acid, filtered, washed and dried to give 24.6g 
of a bis(monochlorotriazine) intermediate compound. 

11.46g of the bis(monochlorotriazine) intermediate compound was stirred in water (150ml) and 2-aminoelhanol 
(9.2g) added. The mixture was heated to 65°C and stirred at 65-70°C for 1 2 hours. It was then acidified to pH 5, sodium 
chloride (30g) added, and the product filtered off. 

The product was then added to water (150ml) and the pH adjusted to 9.0 with sodium hydroxide solution. The 
solution was added to a mixture of concentrated hydrochloric acid (20ml) and water (200ml) to precipitate the title com- 
pound in free acid form. 

The title compound was filtered off and converted to the ammonium salt by adding to water (250ml) and adjusting 
the pH to 9.0 by addition of concentrated ammonium hydroxide. 

The solution was dialysed to remove chloride ions, screened and evaporated to give the ammonium salt of the title 
compound. Yield = 8.0g. 
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When made into an ink and printed onto plain paper using a thermal ink-jet printing machine the ammonium salt of 
the title compound gave bright yellow shades with excellent water fastness and good light fastness. 

Example 3 

Preparation of the compound of Formula (8) in which W is CN 

In place of the 8.4g of 1-(2-aminoethyl)-6-hydroxy-4-methylpyrid-2-one used in Example 2 there was used 8.95g of 
1-(2-aminoethyl)-3-cyano-6-hydroxy-4-methylpyrid-2-one. The ammonium salt of the title compound when made into 
an ink and printed onto plain paper using a thermal ink-jet printing machine gave yellow shades having excellent water 
fastness. 

Example 4 

Preparation of the compound of Formula (8) in which W is CONHo 

In place of the 8.4g of 1-(2-aminoethyl)-6-hydroxy-4-methylpyrid-2-one used in Example 2 there was used 10.55g 
of 1-(2-amino3thyl)-3-carbonamido^-hydroxy-4-methylpyrid-2-one. The ammonium salt of the title compound when 
made into an ink and printed onto plain paper using a thermal ink-jet printing machine gave yellow shades having 
exceNont water fastness. 

Example 5 

Preparation of the compound of Formula (9) in which X is N(CoH„OH) ? and Y is ChU 



HOOC Y 




HOOC y 



In place of the 10g of 2-aminoethanoI used in Example 1 there was used !7.2g of diethanolamine. The ammonium 
salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave yellow shades having excellent water fastness. 

Example 6 

Preparation of the compound of Formula (9) in which X is morpholino and Y is Cl-U 



In place of the 10g of 2-aminoethanol used in Example 1 there was used 1 4.3g of morpholine. The ammonium salt 
of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine gave 
yellow shades having excellent water fastness. 
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Example 7 

Preparation of the compound of Formula (9) in which X is OH and Y is ChU 

s In place of the 1 0g of 2-aminoethanol used in Example 1 there was used 6.5g of sodium hydroxide. The ammonium 

salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave yellow shades having excellent water fastness. 

Example 8 

10 

Preparation of the compound of Formula (9) in which X is NHChUCI-UOH and Y is H 
5-Aminoisophthalic acid (36.2g) was diazotised as in Example 1. 

Aniline ©-methane sulphonate (70g) was added to water (400ml) to dissolve. The solution was added to the above 
is diazo suspension at 0-10°C and pH 7. The mixture was then stirred for 18 hours at 20°C. 

The product was salted to 20% using sodium chloride, stirred for 2 hours, acidified to pH 4 with concentrated hy- 
drochloric acid and then filtered. 

The paste was added to a mixture of water (2 1 ) and sodium hydroxide (80g) and heated at 70-80°C for 3 hours. It 
was cooled to 2G a C and sited to 20% using sodium chloride and acidified to pH 3 using concentrated hydrochloric acid. 
20 The product was filtered and dried to give the monoazo compound. 

7.62g (one equivalent) of the above monoazo compound was added to water (500ml) and the pH adjusted to 8 by 
addition of 2N sodium hydroxide solution. It was cooled to 0-1 0°C and a solution of cyanuric chloride (50g; one equivalent) 
in acetone (50ml) added maintaining the pH at 7 and a temperature of 0-10°C. After 1 hour a further solution of one 
equivalent of the above monoazo compound (7.62g) in water (500ml) at pH 8.0 was added and the reaction mixture 
25 warmed to 30°C and stirred for 18 hours at 25-30°C. The pH was adjusted to 5.0 with concentrated hydrochloric acid 
and the product filtered. 

It was slurried in water (500ml) and 2-aminoethanol (10g) added and the mixture heated to 80°C. After stirring at 
80°C for 4 hours the product was salted to 30% with ammonium chloride and the mixture cooled to 20°C. The product 
was filtered and washed with saturated ammonium chloride solution. 
30 The above product was dissolved in water (400ml) by addition of concentrated ammonium hydroxide solution and 

added to a mixture of water (200g) and concentrated hydrochloric acid (30g) to precipitate the title compound in free 
acid form. It was filtered, washed and added to water (200ml). The pH was adjusted to 9.0 with concentrated ammonium 
hydroxide solution and the solution dialysed to remove chloride ions, screened and evaporated. 

The ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal ink 
35 jet printing machine gave bright yellow shades with very good water fastness. 

Example 9 

Preparation of the compound of Formula (9) in which X is NfCohLOHU and Y is H 
40 ^ 

in place of the 10g of 2-aminoethanol used in Example 8 there was used 15.75g of diethanolamine. The ammonium 
salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave bright yellow shades with very good water fastness. 

45 Example 10 

Preparation of the compound of Formula (9) in which X is morpholino and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there was used 1 4.3g of morpholine. The ammonium salt 
so of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine gave 
bright yellow shades with very good water fastness. 

Example 11 

55 Preparation of the compound of Formula (10) in which W is H and X is NHCHoChUOH 
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5-AminoisophthaIic acid was dia*otised and coupled onto 1-(2-aminoethyl)-6-hydroxy-4-methylpyrid-2-one as in 
Example 2. It was then condensed with one equivalent of cyanuric chloride as in Example 2. A further equivalent of 
monoazo compound was then added, the temperature raised to 45°C and the pH maintained at 7-8 for 4 hours. 

2-Aminoethanol (5g) was then added and the mixture heated at 65-70°C for 6 hours. 

The reaction mixture was cooled to 20*C and the pH adjusted to 5 with concentrated hydrochloric acid. The product 
was filtered andjeslurned in water (1 50ml) and the pH adjusted to 9.0 with sodium hydroxide solution. The solution was 
added to a mixture of water (200ml) and concentrated hydrochloric acid (20m!) to precipitate the title compound in free 
acid form. 

It was filtered off and converted to the ammonium salt by adding to water (250ml) and adjusting the pH to 9.0 by 
addition of concentrated ammonium hydroxide. 

The solution was dialysed to remove chloride ions, screened and evaporated. 

When made into an ink and printed onto plain paper using a thermal ink jet printing machine it gave bright yellow 
shades with excellent water fastness. 

Example 12 

Preparation of the compound of Formula (9) in which X is N(ChU)CoK,OH and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there are used 12.3g of 2-(methylamino)ethanol. The 
ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing 
machine gives bright yellow shades with very good water fastness. 

Example 13 

Preparation of the compound of Formula (9) in which X is NfCoHclC oH ^OH and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there are used 14.6g of 2-(ethylamino)ethanoI. The am- 
monium salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing 
machine gives bright yellow shades with very good water fastness. 

Example 14 

Preparation of the compound of Formula (9) in which X is NH.ndHo and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there was used 12g of n-butylamine. The ammonium salt 
of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine gave 
bright yellow shades with very good water fastness. 



Example 15 
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Preparation of the compound of Formula (9) in which X is NH-nC cH^ and Y is H 

5 In place of the lOg of 2-aminoethanol used in Example 8 there was used 16.6g of n-hexylamine. The ammonium 

salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave bright yellow shades with very good water fastness. 

Example 16 

10 

Preparation of the compound of Formula (9) in which X is NH(CH 0 ) ft OH and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there was used 19.2g of 6-amino-1-hexanol. The ammo- 
nium salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing 
*s machine gave bright yellow shades with very good water fastness. 

Example 17 

Preparation of the compound of Formula (11) in which X is NHCH 2CH2QH and Y is OCI-U 

20 ~ ^ ' 



HOOC- 



25 



30 



35 



40 



50 




N— N 



HOOC 



HOOC 

0" 



N=N- 




HOOC 



In place of the 70g of aniline-co-methane sulphonate used in Example 8 there was used 81 .2g of o-anisidine-©-meth- 
ane sulphonate. The ammonium salt of the title compound when made into an ink and printed onto plain paper using a 
thermal ink-jet printing machine gave bright yellow shades with very good water fastness. 

Example 18 

45 Preparation of the compound of Formula (11) in which X is moroholino and Y is OChU 

In place of the 10g of 2-aminoethanol used in Example 17 there was used 14.3g of morpholine. The ammonium 
salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave bright yellow shades with good water fastness. 



Example 19 

Preparation of the compound of Formula (12) in which X is NHChUChUOH. Y is CHU and 2 is H 
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N=N 
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(12) 



The monoazo compound made by coupling diazotised 5-aminoisophthalic acid with m-to!uidine was prepared as 
in Example 1 . 22.4g of this monoazo compound was added to water (450mi) and the pH adjusted to 8.0 by addition of 
47% sodium hydroxide solution. It was cooled to 0-10°C and a solution of cyanuric chloride (15g) in acetone (150ml) 
added maintaining the pH at 7-B and a temperature of 0-1 0°C. AJier 3 hours a solution of p-phenylenediamine (3.24g) 
in acetone (30ml) was added and the reaction mixture stir/ad at 25°C ar.d pH 7-8 for 18 hours. The reaction mixture 
was acidified to pH 5 with 2N hydrochloric acid and the product filtered off and pulled dry. 

It was added to water (750ml) and 2-aminoethanol (27.6g) added. The temperature was raised to 65°C and stirred 
at 65-75°C for 6 hours. After cooling to 20°C the ieaction mixture was acidified to pH 5 with concentrated hydrochloric 
acid and the title product filtered off. It was added io water (400ml) and the pH adjusted to 9.0 with concentrated am- 
monium hydroxide and the solution dialysed to remove chloride ions, screened and evaporated. The ammonium salt 
when made into an ink and printed onto plain paper using a thermal ink jet printer gave bright yellow shades with excellent 
water fastness. 

Example 20 

Preparation of the compound of Formula (12) in which X is N(C*H A OH) o. Y is CH ^ and Z is H 

In place of the 27.6g of 2-aminoethanol used in Example 1 9 there was used 47.5g of diethanolamine. The ammonium 
salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave bright yellow shades with excellent water fastness. 

Example 21 

Preparation of the compound of Formula (12) in which X is morphotino, Y is ChU and Z is H 

In place of the 27.6g of 2-aminoethanol used in Example 19 there was used 39.4g of morpholine. The ammonium 
salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave bright yellow shades with excellent water fastness. 

Example 22 

Preparation of the compound of Formula (12) in which X is NHCHoCHoOH. and Y and Z are H 

In place of the 22.4g of the monoazo compound used in Example 1 9 there was used 2 1 .4g of the monoazo compound 
made by coupling diazotised 5-aminoisophthalic acid with aniline-co-methane sulphonate followed by removal of the 
co-methane sulphonate group as prepared in Example 8. When made into an ink and printed onto plain paper using a 
thermal ink-jet printing machine it gave bright yellow shades with very good water fastness. 

Example 23 

Preparation of the compound of Formula (12) in which X is NfCoHOH), , and Y and Z are H 

Inplaceof the 27.6g of 2-aminoethanol used in Example 22 there was used 47.5g of diethanolamine. The ammonium 
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salt of the title compound when printed onto plain paper using a thermal ink-jet printing machine it gave bright yellow 
shades having good water fastness. 

Example 24 

Preparation of the compound of Formula (13) in which X is H t Y is NHChUChUOH, and 2 is ChU 
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HOOC 



H 9 C X 



HOOC - HO C 



(13) 



HO CH 2 CH 2 NH 
HOOC N x ,>— Y 

HOOC Z 

10.8g of the monoazo dye made by coupling diazotised 5-ominoisophthalic acid with 1-(2-aminoethyl)-6-hy- 
droxy-4-methylpyrid-2-one prepared as in Example 2 was stirred in water (1 1) and the pH adjusted to 8.0. It was cooled 
to 0-5°C and a solution of cyanuric chloride (5.5g) in acetone (100ml) was added at 0-5°C maintaining the pH at 7-8 by 
addition of 2N sodium hydroxide. After 3 hours, 9g of the monoazo dye made by coupling 5-aminoisophthalic acid with 
m-toluidine prepared as in Example 1 was added and the mixture warmed to 40-45'C. It was stirred at this temperature, 
maintaining the pH at 7 for 4 hours. Ethanolamine (20g) was then added, the temperature raised to 80°C and stirred at 
this temperature for 2 hours. After cooling to 20°C it was acidified to pH 5 with concentrated hydrochloric acid and the 
product filtered off and padded dry. it was added to water (400ml) and the pH adjusted to 9 by addition of concentrated 
ammonium hydroxide. The solution was dialysed to remove chloride ions, screened and evaporated to give the ammo- 
nium salt of the title product. When made into an ink and printed onto plain paper using a thermal ink jet printer it gave 
bright yellow shades with very good water fastness. 

Example 25 

Preparation of the compound of Formula (14) in which X is morpholino 




N=N 



HOOC 



N— N 




(14) 



In place of the 5-aminoisophthalic acid used in Example 10 there is used an equal amount of 4-aminophthalic acid. 
The ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal ink-jet 
printing machine gives bright yellow shades having very good water fastness. 
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Example 26 

Preparation of the compound of Formula (15) in which X is morpholino 



COOH 




COOH 

In place of the 5-aminoisophthalic acid used in Example 10 there is used an equal amount of 2-aminoterephthalic 
acid. The ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gives bright yellow shades having very good water fastness. 

Example 27 

Preparation of the compound of Formula (16) in which X is morpholino 



H00C 




3-Aminobenzoic acid (137g) is stirred in water (250ml) and the pH adjusted to 8-9 by addition of sodium hydroxide 
solution. Sodium nitrite (6.9g) is added and the solution added to a mixture of concentrated hydrochloric acid (20ml) 
and water (100ml) at 0-10°C. After 1 hour at 0-10 8 C, the excess nitrous acid is removed by addition of a little sulphamic 
acid. 

Aniline ©-methane sulphonate (21 g) is added to water (1 50ml) to dissolve. The solution is added to the above diazo 
solution at 0-10°C and pH 7. The mixture is stirred at 20°C for 18 hours. The product is salted to 20% using sodium 
chloride, stirred 1 hour and acidified to pH 4 with concentrated hydrochloric acid and then filtered. 

The paste is added to a mixture of water (700ml) and sodium hydroxide (40g) and heated at 70-80°C for 3 hours. 
It is cooled to 20°C and salted to 20% using sodium chloride and acidified to pH 3 using concentrated hydrochloric acid. 
The product is filtered and dried to give the monoazo compound (A). 

5-aminoisophthalic acid is diazotised and coupled onto aniline-ownethane sulphonate as in Example 8. It is then 
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heated with aqueous sodium hydroxide to remove the co-methane sulphonate group as in Example 8 and 7.62g (1 
equivalent) of this product condensed with cyanuric chloride as described in Example 8. After 1 hour, 6.5g (1 equivalent) 
f the above monoazo compound (A) in water (500ml) is added. The pH is adjusted to 8 and the reaction mixture stirred 
at 25-30° C for 18 hours. The pH is adjusted to 5.0 with concentrated hydrochloric acid and th product filtered. 
s The product is added to water (500g) and morpholine (14.3g) added and the mixture warmed to 80°C. After stirring 

at 80 9 C for 4 hours, the mixture is salted to 30% with ammonium chloride and then cooled to 20°C and filtered. 

The ammonium salt when made into an ink and printed onto plain paper using a thermal ink jet printer gives bright 
yellow shades with very good water fastness. 

10 Example 28 

Preparation of the compound of Formula (17) 



20 



25 



30 




2-Amino-5-sulphobenzoic acid (21 .7g) was added to a mixture of water (300ml) and concentrated hydrochloric acid 
(30ml) and the mixture cooled to 0-1 0°C. A solution of sodium nitrite (7.0g) in water (50ml) was added dropwise and 
the mixture stirred at 0-1 0°C for 1 hour. The slight excess of nitrous acid was removed with sulphamic acid and then 
35 the mixture added slowly to a solution of m-toluidine (1 0.7g) in water (200ml) and concentrated hydrochloric acid (1 2.5ml) 
at 0-10*C. The pH was adjusted to 4.0 and the mixture stirred for 18 hours at 0-10°C. The monoazo compound was 
filtered off and dried. 

6.3g of the monoazo compound prepared from 5-aminoisophthalic acid and o-anisidine prepared as in Example 1 7 
was added to water (500ml) and the pH adjusted to 8.0 by addition of 47% sodium hydroxide solution. It was cooled to 
<o 0-10°C and a solution of cyanuric chloride (3.69g) in acetone (50ml) was added maintaining the pH at 7-8 and a tem- 
perature of 0-1 0°C. After 30 minutes 6.7g of the monoazo compound prepared above from 2-amino-5-sulphobenzoic 
acid and m-toluidine in water (500ml) was added at pH 8.0 and the reaction mixture warmed to 40°C and stirred at this 
temperature for 4 hours maintaining the pH at 7-8. 

2-Aminoethanol (8g) was then added and the mixture heated to 80°C. After stirring at 80°C for 4 hours the pH was 
4$ adjusted to 7.0 and salted to 20% using sodium chloride. The product was filtered and washed with saturated brine. 

It was converted to the ammonium salt as in Example 1, dialysed, screened and evaporated. When made into an 
ink and printed onto plain paper using a thermal ink jet printer it gave bright yellow shades with high water fastness. 

Example 29 

so 

Preparation of the compound of Formula (18) 
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In place of the 6.7g of the monoazo compound derived from 2-amino-5-sulphobenzoic acid and m-toluidine used 
in Example 28 there is used 5.7g of the monoazo compound from 5-aminoisophthalic acid and aniline as prepared in 
Example 8 and in place of the 8g of 2-aminoethanol there is used 11 g of morpholine. The ammonium salt of the title 
compound when made into an ink and printed onto plain paper using a thermal ink jet printing machine gives bright 
yellow shades with very good water fastness. 

Example 30 

Preparation of t he compound of Formula (12) in which X is morpholino, Y is H and Z are CO^H 

In place of the 3.24g of p-phenylenediamine used in Example 22 there is used 4.6g of 2,5-diaminobenzoic acid and 
in place of the 27.6g of 2-aminoethanol there is used 39.3g of morpholine. The ammonium salt of the title compound 
30 when made into an ink and printed onto plain paper using a thermal ink-jet printing machine gives bright yellow shades 
having high water fastness. 

Example 31 

55 in place of the 10g of 2-aminoethanol used in Example 1 there is used 10g of 4-(aminomethyl)benzoic acid. The 

product as the ammonium salt when made into an ink and printed onto plain paper using a thermal ink-jet printer gives 
bright yellow shades with excellent water fastness. 



<o Claims 



so 



55 



Claims for the following Contracting States : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

1 . An anionic azo compound which, in the free acid form, has the Formula (1 ): 



wherein: 
Ar and Ar 1 



A r-N=N-J-N-X-N-R 



A r — N=N— J ! -N — X 



i 

L 



N-R 



(1 ) 



are each independently aryl or substituted aryl providing at least one of Ar and 
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Ar 1 has at least one substituent selected from COOH and COSH; 
J and J 1 are each independently of formula (2), (3) or (4): 



5 



10 



15 




(4) 



each R 5 is independently selected from H, alkyl, substituted alkyl, alkoxy, halogen, CN, 

ureido and NHCOR 8 ; 

R 6 is H, alkyl, substituted alkyl, aryl, substituted aryl, aralkyl or substituted aralkyl; 

each T is independently alkyl; 

each W is independently selected from H, CN, CONR 10 R 11 , pyridinium and COOH; 

each m is an alkylene chain having 2 to 8 carbon atoms; 

B is H, alkyl or COOH; 

R 1 , R 2 , R 3 , R 4 , R 10 and R 11 are each independently H, alkyl or substituted alkyl; 

L is a divalent organic linking group; 

n is 0 or 1 ; 

each X is independently carbonyl or a group of the Formula (5), (6) or (7): 



35 



40 



45 




2 isOR 7 ,SR 7 orNR 8 R 9 ; 

Y isH.CI.CNorZ; 

E is CI or CN; 

R 7 , R 8 and R 9 are independently H, alkenyl, substituted alkenyl, alkyl, substituted alkyl, aryl, 



substituted aryl, aralkyl or substituted aralkyl, or R 8 and R 9 together with the ni- 
trogen atom to which they are attached form a 5 or 6 membered ring; 

provided (i) if the compound of Formula (1) has no -S0 3 H groups then it has at least two groups selected from 
-COOH and -COSH; and (ii) the compound of Formula (1 ) has at least as many groups selected from -COOH and 
-COSH as -S0 3 H groups. 
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2. A compound according to Claim 1 having at least as many -COOH as -S0 3 H groups. 

3. A compound according to Claim 1 having no -S0 3 H groups and at least two -COOH groups. 

4. A compound according to Claim 3 having at least three -COOH groups. 

5. A compound according to any preceding claim wherein at least one of the Ar and Ar 1 has at least one -COOH 
substituent. 

6. A compound according to Claim 5 wherein each of Ar and and Ar 1 has at least one -COOH substituent. 

7. A compound according to Claim 6 wherein each of Ar and and Ar 1 has at least two -COOH substituents. 
6. A compound according to Claim 7 wherein each of Ar and and Ar 1 is dicafboxyphenyl. 

9. A compound according to any preceding claim wheein X is a group of Formula (5) and 2 is selected from 
-NHC 2 H 4 OH, -N(C 2 H 4 OH) 2 , -NHfC^-alkyl) and morpholino. 

Claims for the following Contracting State: ES 

1. A process for the preparation of an anionic azo compound which, in the free acid form, has the Formula (1 ): 



A r-N=N-J-N-X--N 



R 



2 



1 1 1 
R L 



(1 ) 



N 

N=N-J , -N-hX 
R* 





n 



wherein: 



Ar and Ar 1 



are each independently aryl or substituted aryl providing at least one of Ar and 
Ar 1 has at least one substituent selected from -COOH and -COSH; 
are each independently of formula (2), (3) or (4): 



J and J 1 




T 



(4) 



each R 5 



Is independently selected from H, alkyl, substituted alkyl, alkoxy, halogen, CN, 
ureido and -NHCOR 6 ; 

is H, alkyl, substituted alkyl, aryl, substituted aryl, aralkyl or substituted aralkyl; 
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each T is independently alkyl; 

each W is independently selected from H, CN, -CONR 10 R 11 , pyridinium and -COOH; 

each m is an alkylene chain having 2 to 8 carbon atoms; 

B is H, alkyl or -COOH; 

R 1 , R2, R3, R4 t Rio and R i i are eacn independently H, alkyl or substituted alkyl; 

L is a divalent organic linking group; 

n isOoM; 

each X is independently carbonyl or a group of the Formula (5), (6) or (7): 




(5) (6) (7) 



2 is OR 7 , SR 7 or NR 8 R 9 ; 

Y is H, CI, CN or Z; 

E is CI or CN; 

R 7 R 8 and R 9 are independently H, alkenyl, substituted alkenyl, alkyl, ubstituted alkyl, aryl, sub- 

stituted aryl, aralkyl or substituted aralkyl, or 
R 8 and R 9 together with the nitrogen atom to which they are attached form a 5 or 6 membered 

provided (i) if the compound of Formula (1) has no -SO a H groups then it has at least two groups selected from 
-COOH and -COSH; and (ii) the compound of Formula (1 ) has at least as many groups selected from -COOH and 
-COSH as -S0 3 H groups; 
which comprises 

(a) reacting the monoazo amines, Ar-N=N-J-NR 1 H and Ar 1 -N=N-J 1 -NR 4 H, in either order or simultaneously 
with a compound of the formula CI-X-(NR2-L-NR 3 -X) n -CI, wherein Ar, Ar 1 , R 1 to R 4 , J, J 1 , L and n are as here- 
inbefore defined and X is of Formula (5), (6) or (7) except that in each case Z is replaced by CI; and 

(b) reacting the product from (a) with a compound ZH, in which Z is as hereinbefore defined. 

A process according to Claim 1 wherein the compounds Ar-N=N-J-NR 1 H, Ar 1 -N=N-J 1 -NR 4 H and Cl-X- 
(NR 2 -L-NR 3 -X) n -CI are selected so that the compound of Formula (1 ) has at least as many -COOH as -SO3H groups. 

A process according to Claim 1 wherein the compounds Ar-N=N-J-NR 1 H, Ar 1 -N=N-J 1 -NR 4 H and Cl-X- 
(NR 2 -L-NR 3 -X) n -CI are selected so that the compound of Formula (1 ) has no -SO a H groups and at least two -COOH 
groups. 

A process according to Claim 3 wherein the compounds Ar-N=N-J-NR 1 H, Ar 1 -N=N-J 1 -NR 4 H and Cl-X- 
(NR 2 -L-NR 3 -X) n -CI are selected so that the compound of Formula (1) has at least three -COOH groups. 

A process according to any preceding claim wherein at least one of Ar and Ar 1 has at least one -COOH substituent. 

A process according to Claim 5 wherein each of Ar and and Ar 1 has at least one -COOH substituent. 

A process according to Claim 6 wherein each of Ar and Ar 1 has at least two -COOH substituents. 

A process according to Claim 7 wherein each of Ar and and Ar 1 is dicarboxyphenyl. 
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9. A process according to any preceding claim wherein X is a group of Formula (5) and Z is selected from -NHC 2 H 4 OH, 
-N(C 2 H 4 OH) 2 , -NHjC^e-alkyl) and morpholino. 



Patentanspruche 



Patentanspruche fur folgende Vertragsstaaten: AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

1. Anionische Azo-Verbindung, die in Form der freien Saure die folgende Formel (1 ) aufweist: 

A r— N— N— J— N— X-f-N— R 2 " 



I 

L 



A r — N=N— J '-N — bX 
R* 



N-R 



(D 



in den 



Ar und Ar 1 jeweils unabhangig voneinander fur Aryl oder substituiertes Aryl stehen, mit der MaGgabe, daG 
mindestens einer der Substituenten Ar und Ar 1 mindestens einen unter COOH und COSH ausgewahlten Sub- 
stituenten aufweist; 

J und J 1 jeweils unabhangig voneinander die Formel (2), (3) Oder (4) aufweisen: 

T 






(m)- 
(3) 



(O 

R 5 jeweils unabhangig unter H. Alkyl, substrtuiertem Aikyl, Alkoxy, Halogen, CN, Ureido und NHCOR 6 ausge- 
wahlt ist; 

R 6 fur H, Alkyl, substituiertes Alkyl, Aryl, substituiertes Aryl, Aralkyl oder substituiertes Aralkyl steht; 
T jeweils unabhangig fur Alkyl steht; 

W jeweils unabhangig unter H, CN, CONR 10 R", Pyridinium und COOH ausgewahlt ist; 
m jeweils fur eine Alkylen-Kette mit 2 bis 8 Kohlenstoffatomen steht; 
B fur H, Alkyl oder COOH steht; 

R 1 , R 2 , R 3 , R 4 , R 10 und R 11 jeweils unabhangig voneinander fur H, Alkyl oder substituiertes Alkyl stehen; 
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L fur eine zweiwertige organische Verknupfungsgruppe steht; 
n fur 0 Oder 1 steht; 

X jeweils unabhangig fur Carbonyl oder eine Gruppe mit der Formel (5), (6) Oder (7) steht: 




Z fur CH 7 , SR 7 Oder NR 8 R 9 steht; 
Y fur H, CI. CN oder Z steht; 
E fur CI oder CN steht; 

R 7 , R 8 und R 9 unabhangig voneinander fur H, Alkenyl, substituiertes Alkenyl, Alkyl, substituiertes Alkyl, Aryl, 
substituiertes Aryl, Aralkyl oder substituiertes Aralkyl stehen, oder R 8 und R 9 zusammen mit dem Stickstoffatom, 
an das sie gebunden sind, einen 5- oder 6-gtiedrigen Ring bilden; 

mit der Maflgabe, daO (i) die Verbindung mit der Formel (1) dann mindestens zwei unter -COOH und -COSH 
ausgewahlte Gruppen aufweist, wenn sie keine -S0 3 H-Gruppen aufweist; und (ii) die Verbindung mit der Formel 
(1) mindestens so viele unter -COOH und -COSH ausgewahlte Gruppen aufweist wie -S0 3 H-Gruppen. 

2. Verbindung nach Anspruch 1 , die mindestens so viele -COOH-Gruppen wie -SO a H-Gruppen aufweist. 

3. Verbindung nach Anspruch 1 , die keine -S0 3 H-Gruppen und mindestens zwei -COOH-Gruppen aufweist. 

4. Verbindung nach Anspruch 3, die mindestens drei -COOH-Gruppen aufweist. 

5. Verbindung nach einem der vorhergehenden Anspruche, wobei mindestens einer der Substituenten Ar und Ar 1 
mindestens einen -COOH-Substituenten aufweist. 

6. Verbindung nach Anspruch 5, wobei jeder Substituenten Ar und Ar 1 mindestens einen -COOH-Substituenten auf- 
weist. 

7. Verbindung nach Anspruch 6, wobei jeder der Substituenten Ar und Ar 1 mindestens zwei -COOH-Substituenten 
aufweist. 

8. Verbindung nach Anspruch 7 f wobei jeder der Substituenten Ar und Ar 1 Dicarboxyphenyl ist. 

9. Verbindung nach einem der vorhergehenden Anspruche, wobei X fur eine Gruppe mit der Formel (5) steht und Z 
unter -NHC 2 H 4 OH, -N(C 2 H 4 OH) 2l -NHfC^-alkyl) und Morpholino ausgewahlt ist. 

Patentanspruche fur folgend n Vertragsstaat: ES 

1. Verfahren zur Herstellung einer anionischen Azo- Verbindung, die in Form der freien Saure die folgende Formel (1 ) 
aufweist: 
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A r-N=N-J-N-X--N-R 



2' 




n 



(1 ) 



in der 



Ar und Ar 1 jeweils unabhangig voneinander fur Aryl oder substituiertes Aryl stehen, mit der MaGgabe, da& 
mindestens einer der Substituenten Ar und Ar 1 mindestens einen unter COOH und COSH ausgewahlten Sub- 
stituenten aufweist; 

J und J 1 jeweils unabhan^iy voneinander die Formel (2), (3) oder (4) aufweisen: 



R 5 jeweils unabhangig unter H, Alkyl, substituiertem Alkyl, Alkoxy, Halogen, CN, Ureido und -NHCOR 6 ausge- 



R 6 fur H, Alkyl, substituiertes Alkyl, Aryl, substituiertes Aryl, Aralkyl oder substituiertes Aralkyl steht; 
T jeweils unabhangig fOr Alkyl steht; 

W jeweils unabhangig unter H, CN, -CONR 10 R 11 , Pyridinium und -COOH ausgewahft ist; 
m jeweils fur eine Alkylen-Kette mit 2 bis 8 Kohlenstoffatomen steht; 
B fur H. Alkyl oder -COOH steht; 

R 1 . R 2 , R 3 . R 4 , R 10 und R 11 jeweils unabhangig voneinander fur H, Alkyl oder substituiertes Alkyl stehen; 
L fur eine zweiwertige organische VerknOpfungsgruppe steht; 
n fur 0 oder 1 steht; 

X jeweils unabhangig fur Carbonyl oder eine Gruppe mit der Formel (5), (6) oder (7) steht: 




(4) 



wahlt ist; 
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Z 



z 



z 




N 



E 



Y 



(5) 



(6) 



(7) 



Z fur OR 7 , SR 7 Oder NR 8 R 9 steht; 
Y fGrH, CI, CN oder Z steht; 
E fur CI Oder CN steht; 

R 7 R 8 und R 9 unabhangig voneinander fur H, Alkenyl, substituiertes Alkenyl, Alkyl, substituiertes Alkyl, Aryl, 
substituiertes Aryl, Aralky I oder substituiertes Aralkyl stehen, oder R 8 und R 9 zusammen mit dem Stickstoffatom, 
an das sie gebunden sind, einen 5- oder 6-gliedrigen Ring bilden; 

mit der MaGgabe, daG (i) die Verbindung mit der Formel (1) dann mindestens zwei unter -COOH und -COSH 
ausgewahlte Gruppen aufweist, wenn sie keine -S0 3 H-Gruppen auf weist; und (ii) die Verbindung mit der Forme! 
(1 ) mindestens soviele unter -COOH und -COSH ausgewahlte Gruppen aufweist wie -S0 3 H-Gruppen, bei dem 

(a) die Monoazoamine Ar-N=N-J-NR 1 H und Ar 1 -N=N-J 1 -NR 4 H in beliebiger Reihenfolge oder gleichzeitig 
mit einer Verbindung mit der Formel Cl-X-(NR 2 -L-NR 3 -X) n -CI umgesetzt werden, wobei Ar, Ar 1 , R 1 bis R 4 , 
J, J 1 , L und n wie oben definiert sind und X die Formel (5), (6) oder (7) hat, mit der Ausnahme, daG in jedem 
Fall Z durch CI ersetzt ist; und 

(b) das Produkt aus (a) mit einer Verbindung ZH, in der Z wie oben definiert ist, umgesetzt wird. 

Verfahren nach Anspruch 1, wobei die Verbindungen Ar-N=N-J-NR 1 H, Ar 1 -N=N-J l -NR 4 H und Cl-X- 
(NR 2 -L-NR 3 -X) n -CI so ausgewahlt sind, daG die Verbindung mit der Formel (1) mindestens so viele -COOH- wie 
-SO a H-Gruppen aufweist. 

Verfahren nach Anspruch 1, wobei die Verbindungen Ar-N=N-J-NR 1 H, Ar 1 -N=N-J 1 -NR 4 H und Cl-X- 
(NR 2 -L-NR 3 -X) n -CI so ausgewahlt sind, daG die Verbindung mit der Formel (1) keine -S0 3 H-Gruppen und minde- 
stens zwei -COOH-Gruppen aufweist. 

Verfahren nach Anspruch 3, wobei die Verbindungen Ar-N=N-J-NR , H, Ar 1 -N=N-J l -NR 4 H und Cl-X- 
(NR 2 -L-NR 3 -X) n -CI so ausgewahlt sind, daG die Verbindung mit der Formel (1) mindestens drei -COOH-Gruppen 
aufweist. 

Verfahren nach einem der vorhergehenden Anspruche, wobei mindestens einer der Substituenten Ar und Ar 1 min- 
destens einen -COOH-Substituenten aufweist. 

Verfahren nach Anspruch 5, wobei jeder der Substituenten Ar und Ar 1 mindestens einen -COOH-Substituenten 
aufweist. 

Verfahren nach Anspruch 6, wobei jeder der Substituenten Ar und Ar 1 mindestens zwei -COOH-Substituenten auf- 
weist. 

Verfahren nach Anspruch 7, wobei jeder der Substituenten Ar und Ar 1 Dicarboxyphenyl ist. 

Verfahren nach einem der vorhergehenden AnsprOche, wobei X fur eine Gruppe mit der Formel (5) steht und Z 
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unter -NHC 2 H 4 OH, -N(C 2 H 4 OH) 2 , -NHfC^-Aikyl) und Morpholino ausgewahlt ist. 



Revendlcatlons 



10 



.15 



Revendlcatlons pour les Etats contractants sulvants : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

1 . Compose azoique anionique qui, sous la forme acide libre, repond a la formula (1 ) : 

■ a — ri — rc 2 
i 



A r-N=N-J-N-X-f-N-R 

i 

L 

N-R 

X 



A r 1 — N=N-J ! -N 



(D 



- 1 n 



20 



25 



dans laquelle : 
Ar et Ari 

Jet J 1 



representent chacun independamment un groupe aryle ou aryle substitue, sous 
reserve qu'au moins un des groupes Ar et Ar 1 porte au moins un substituant choisi 
entre COOH et COSH ; 

repondent chacun independamment a la formula (2) , (3) ou (4) : 



30 



35 



40 



45 



50 



chaque groupe R 5 



R6 

chaque groupe T 
chaque groupe W 

chaque groupe m 
B 

R1.R2 R 3 , R4, Rio et RH 

L 

n 

chaque groupe X 



HO^N^O 



(2) 



0 

(m)- 
(3) 




est choisi independamment entre H, un groupe alkyle, un groupe alkyle substitue, 
un groupe alkoxy, un halogene, un groupe CN, un groupe ureido et un groupe 
NHCOR 6 ; 

represente H, un groupe alkyle, alkyle substitue, aryle, aryle substitue, aralkyle 
ou aralkyle substitue 

represente independamment un groupe alkyle, 

est choisi independamment entre H, des groupes CN, CONR 10 R 11 , pyridinium 
et COOH ; 

represente une chaTne alkylene ayant 2 a 8 atomes de carbone ; 
represente H, un groupe alkyle ou COOH ; 

representent chacun independamment H, un groupe alkyle ou alkyle substitue ; 
represente un groupe organique divalent de jonction ; 
est egal a 0 ou 1 ; 

represente independamment un groupe carbonyle ou un groupe de fonmule (5), 
(6)ou(7): 
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repr6sente un groupe OR 7 , SR 7 ou NR 8 R 9 ; 
represents H, CI, un groupe CN ou 2 ; 
rep r6s ante CI ou un groupe CN ; 

represented independamment H, un groupe alc6nyle, alc6nyle substitue, alkyle, 
alkylesubstitue, aryle, aryle substitue, aralkyle ou aralkyle substitue, ou bien R 8 
et R 9 , conjointement avec I'atome cfazote auquel ils sont fixes, torment un noyau 
penta- ou hexagonal ; 

sous reserve que (i) si le compose de formule (1 ) ne possede aucun groupe -SO 0 H, il possede alors au moins deux 
groupes choisis entre les groupes -COOH et -COSH ; et (ii) le compose de formule (1) possede au moins autant 
de groupes choisis ehtre les groupes -COOH et -COSH que de groupes -S0 3 H. 

2. Compose suivant la revendication 1, possedant au moins autant de groupes -COOH que de groupes -S0 3 H. 

3. Compose suivant la revendication 1, ne possedant aucun groupe -S0 3 H et possedant au moins deux groupes 
-COOH. 

4. Compose suivant la revendication 3, possedant au moins trois groupes -COOH. 

5. Compose suivant Tune quelconque des revendication s precedentes, dans lequel au moins un des groupes Ar et 
Ar 1 consiste en au moins un substituant -COOH. 

6. Compose suivant la revendication 5, dans lequel chacun des groupes Ar et Ar 1 porte au moins un substituant 
-COOH. 



7. Compose suivant la revendication 6, dans lequel chacun des groupes Ar et Ar 1 porte au moins deux substituants 
-COOH. 

8. Compose suivant la revendication 7, dans lequel chacun des groupes Ar et Ar 1 est un groupe dicarboxyphenyle. 

9. Compose suivant Tune quelconque des revendications prec6dentes, dans lequel X represente un groupe de formule 
(5) et Z est choisi entre des groupes -NHC 2 H 4 OH, - N(C 2 H 4 OH) 2 , -NH(alkyle en C, a C 6 ) et morpholino. 



Revendications pour I'Etat contractant suivant : ES 

1 . Precede de preparation d'un compose azotque anionique qui, sous la forme d'acide libre, r6pond a la formule (1 ) : 

A r-N=N-J-N-X 
R 1 

Ar — N=N-J , -N- 
R 4 



z 

Y 
E 

R 7 R 8 et R 9 



En-r 2 ~ 

L 

N-R 3 
X 



(1 ) 
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10 



15 



20 



25 



30 



dans laquelle : 
AretAf 1 

Jet J1 



chaque groupe R 5 

chaque groupe T 
chaque groupe W 

chaque groupe m 
B 

R 1 , R 2 , R 3 , R 4 , R 10 et R 11 

L 

n 

chaque groupe X 



repr6sentent chacun independamment un groupe aryfe ou aryle substitue, sous 
reserve qu'au moins un des groupes Ar et Ar 1 porte au moins un substituant choisi 
entre les groupes -COOH et -COSH ; 

rSpondent chacun independamment k la formule (2), (3) ou (4) : 



(2) 



HO N 

(m)- 

(3) 




(O 



est choisi independamment entre H, des groupes alkyle, aSkyle substitue, alkoxy, 
halogeno, CN, ureido et -NHCOR 6 ; 

repr6sente H, un groupe alkyle, alkyle substring aryle, arylc substitue, aralkyle 
ou aralkyle substitue' ; 

repr6sente independamment un groupe alkyle, 

est choisi independamment entre H, des groupes CN, -CONR 10 R 11 , pyridinium 
et -COOH ; 

reprSsente une chaTne alkylene ayant 2 & 8 atomes de carbone ; 
repr6sente H, un groupe alkyle ou -COOH ; 

representent chacun independamment H, un groupe alkyle ou alkyle substitue ; 
represente un groupe organique divalent de liaison ; 
est 6gal a. 0 ou 1 ; 

reprSsente independamment un groupe carbonyle ou un groupe de formule (5), 
(6)ou(7): 



55 



40 




(5) (6) (7) 



Z repr6sente un groupe OR 7 , SR 7 ou NR 8 R 9 ; 

45 Y reprdsente H, CI, un groupe CN ou 2; 

E represente CI ou un groupe CN ; 

R 7 R 8 et R 9 reprdsentent chacun independamment H, un groupe alc6nyle, alc6nyle substitud, 

alkyle, alkyle substitue, aryle, aryle substitue, aralkyle ou aralkyle substitue, ou 

R 8 ©t R 9 , conjointement avec I'atome d'azote auquel ils sont f ix6s, torment un noyau penta- 

50 ou hexagonal ; 



sous reserve que (i) si le compose de formule (1) ne comporte aucun groupe -S0 3 H, il possede alors au moins 
deux groupes choisis entre les groupes -COOH et -COSH ; et (ii) le compose de formule (1) comprend au moins 
autant de groupes choisis entre les groupes -COOH et -COSH que de groupes -S0 3 H ; 
qui comprend 



(a) la reaction des mono-azo-amines, de formules Ar-NrN-J-NR^ et Ar 1 -N=N-J 1 -NR 4 H, dans Tun ou I'autre 
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ordreou simultan6ment avec un compose de formule CI-X-(NR 2 -L-NR 3 -X) n -CI, dans laquelle Ar, Ar 1 , R 1 k R 4 , 
J, J 1 , L et n repondent aux definitions precitees et X repond a la formule (5), (6) ou (7), sauf que, dans chaque 
cas, Z est remplace par CI ; et 

(b) la reaction du produit de (a) avec un compose de formule ZH, dans laquelle Z r6pond a la definition precise. 

Prcc6d6 suivant la revendication 1, dans lequel les compose* de formules Ar-N=N-J-NR 1 H, Ar 1 -N=N-J 1 -NR 4 H et 
CI-X-(NR 2 -L-NR 3 -X) n -CI sont choisis de telle sorte que le compose de formule (1) comprenne au moins autant de 
groupes -COOH que de groupes -S0 3 H. 

Prcc6d6 suivant la revendication 1, dans lequel les composes de formules Ar-NrN-J-NR'H, Ar 1 -N=N-J 1 -NR 4 H et 
CI-X-(NR 2 -L-NR 3 -X) n -CI sont choisis de telle sorte que le compose de formule (1) ne comprenne aucun groupe 
-S0 3 H et comprenne au moins deux groupes -COOH. 

Precede suivant la revendication 3, dans lequel les composes de formules Ar-N=N-J-NR 1 H, Ar 1 -N=N-J l -NR 4 H et 
CI-X-(NR 2 -L-NR 3 -X) n -CI sont choisis de telle sorte que le compose de formule (1 ) comprenne au moins trois groupes 
-COOH. 

Precede suivant Pune quelconque des revendications precedentes, dans lequel au moins un des groupes Ar ct Ar 1 
comprend au moins un substituant -COOH. 

Precede suivant la revendication 5, dans lequel chacun des groupes Ar et Ar 1 comprend au moins un substituant 
-COOH. 



Precede suivant la revendication 6, dans lequel chacun des groupes Ar et Ar 1 comprend av moins deux substituants 
-COOH. 

Precede suivant la revendication 7, dans lequel chacun des groupes Ar et Ar 1 est un groupe dicarboxyph6nyle. 

Precede suivant I'une quelconque des revendications precedentes, dans lequel X represente un groupe de formule 
(5) et Z est choisi entre des groupes -NHC 2 H 4 OH, -N(C 2 H 4 OH) 2 , -NH(alkyle en C 1 a C 6 ) et morpholino. 
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